Definitions of Regulated Medical Waste
While RMW has never been linked to the transmission of an infectious disease to a member of the public (Rutala and Mayhall, 1992) , it was recently associated with an outbreak of tuberculosis at a commercial RMW treatment facility operating in Washington state (Weber, et al, 1999) . Three workers at the site were diagnosed with active tuberculosis, and 13 other employees at the facility demonstrated positive conversion reactions with the tuberculin skin test. Since each of the isolates of the etiologic agent recovered from the active cases showed different antibiotic susceptibility patterns, there is little chance of person-to-person transmission of the infection among these employees. Although the specific mechanism for disease transmission could not be identified within the facility, one isolate was linked by DNA fingerprinting to a culture from a clinical laboratory that had been sending its waste to the facility for treatment. While such occurrences are rare, it highlights the 54 potential infection risk associated with improper handling of this waste stream.
Regulated medical waste definitions should be developed recognizing the elements necessary for infectious disease transmission, e.g., (1) the type, virulence and concentration of pathogen, (2) the susceptibility of the host, (3) the method of transmitting the organism to the host, (4) the infective dose of the pathogen, and (5) the portal of entry into the host.
Federal Definitions
At least five federal agencies have established regulated medical waste definitions, each with a different approach or need. These agencies include the US Environmental Protection Agency (EPA; 40 CFR Part 60.51 c), the US Department of Transportation (DOT; 49 CFR Part 173.134) , the Occupational Health and Safety Administration (OSHA; 29 CFR Part 1910.1 030 [b] ), the United States Postal Service (USPS; 39 CFR Part 111.1), and the US Public Health Service (PHS; 42 CFR Part 72.3). In addition, guidance documents have been developed by the Centers for Disease Control and Prevention (CDC; Garner and Favero, 1985) , and the EPA (EPA/530- SW-86-014, 1986) .
The EPA has adopted a "Iist based" approach in defining RMW (termed medical infectious waste) to be incinerated in a medical waste incinerator, as published at 40 CFR Part 60.51 c. It includes wastes falling into the specific categories of cultures and stocks, human pathological waste, human blood and blood products, sharps, certain animal waste involving animals that were known to have been exposed to infectious agents during research, and certain isolation wastes involving highly communicable diseases. The EPA definition states:
Medical/infectious waste means any waste generated in the diagnosis, treatment, or immunization of human beings or animals, in research pertaining thereto, or in the production or testing of biologicals that is listed in paragraphs 1 through 7 of this definition. The definition does not include hazardous waste identified or listed under the regulations in part 261 of this chapter; household waste, as SALKIN/ KRISIUNAS jTURNBERG defined in 261.4 (b) (1) of this chapter; ash from incineration of medical/infectious waste, once the incineration process has been completed; human corpses, remains and anatomical parts that are intended for internment; and domestic sewage materials identified in 261.4 (a) (1) of this chapter. c. Items saturated and/or dripping with human blood; or d. Items that were saturated and/or dripping with human blood that are now caked with dried human blood; including serum, plasma, and other blood components and their containers, which were used or intended for use in either patient care, testing and laboratory analysis or the development of pharmaceuticals. Intravenous bags are also included in this category. 4. Sharps that have been used in animal or human patient care or treatment or in medical, research, or industrial laboratories, including hypodermic needles, syringes (with or without the attached needle), Pasteur pipettes, scalpel blades, blood vials, needles with attached tubing, and culture dishes (regardless of presence of infectious agents). Also included are other types of broken or unbroken glassware that were in contact with infectious agents, such as used slides and cover slips. 5. Animal waste including contaminated animal carcasses, body parts, and bedding of animals that were known to have been exposed to infectious agents during research (including research in veterinary hospitals), production of biologicals or testing or pharmaceuticals. 6. Isolation wastes including biological waste and discarded materials contaminated with blood, excretions, exudates, or secretions from humans who are isolated to protect others from certain highly communicable diseases, or isolated animals known to be infected with highly communicable diseases. 7. Unused sharps including the following unused, discarded sharps; hypodermic needles, suture needles, syringes, and scalpel blades.
In contrast to the EPA definition, the DOT has adopted a "criteria based" approach in defining wastes subject to inter and intrastate transportation requirements, which has lead to uncertainty in its 55 interpretation. The DOT definition, termed regulated medical waste, as published at 49 CFR Part 173.134, states:
A regulated medical waste means a waste or reusable material, other than a culture or stock of an infectious substance, that contains an infectious substance and is generated in; (1) the diagnosis, treatment or immunization of human beings or animals; (2) research pertaining to the diagnosis, treatment or immunization of human beings or animals; or (3) the production or testing of biological products.
In its transportation standard, the DOT makes a definitional distinction between RMW and infectious substances, and applies different regulatory restrictions on the packaging and transport of each. The DOT defines infectious substances at 49 CFR Part 173.134 (a) (1) as follows:
An infectious substance means a viable microorganism, or its toxin, that causes or may cause disease in humans or animals, and includes those agents listed in 42 CFR 72.3 of the regulations of the Department of Health and Human Seances and any other agent that causes or may cause severe disabling or fatal disease. The terms infectious substance and etiologic agent are synonymous.
The Occupational Safety and Health Agency has published a definition, which is termed regulated waste at 29 CFR Part 1910 .1030 . The OSHA definition, which is specific to the blood borne pathogen standards, is a follows: "Regulated Waste" is specifically defined to include only wastes that meet the following tests: 1. Liquid or semi-liquid blood or other potentially infectious materials; 2. Contaminated items that would release blood or other potentially infectious materials in a liquid or semi-liquid state if compressed; 3. Items that are caked with dried blood or other potentially infectious materials and are capable of releasing these materials during handling; 4. Contaminated sharps; and 5. Pathological and microbiological wastes containing blood or other potentially infectious materials.
The following elements within the OSHA definition of "regulated medical waste" must be considered by employers when making decisions regarding applicability of the rule to their institution:
1. "Blood" is defined to mean "Human blood, human blood components, and products made from human blood." 2. "Contaminated" means "The presence or the reasonably anticipated presence of blood or other potentially infectious materials on an item or surface" 3. "Other Potentially Infectious Materials" means "The following human body fluids; semen, vaginal secretions, cerebrospinal fluid, synovial fluid, pleural fluid, pericardial fluid, peritoneal fluid, amniotic fluid, saliva in dental procedures, any body fluid that is visibly contaminated with blood, and all body fluids in situations where it is difficult or impossible to differentiate between body fluids," and 4. "Contaminated Sharps" means "Any contaminated object that can penetrate the skin including, but not limited to, needles, scalpels, broken glass, broken capillary tubes, and exposed ends of dental wires."
Other potentially infectious materials, e.g., vomitus, sputum, feces or urine, that are not associated with bloodborne diseases have not been included within the scope of the bloodborne pathogen rule's definition of "regulated waste." However, if these materials contain visible blood, they would be subject to the standards of the bloodborne pathogen rule.
In 1985, the CDC published "Guideline for Handwashing and Hospital Environmental Control" (Garner and Favero) , in which it recommends the following for the handling of infective waste:
There is no epidemiologic evidence to suggest that most hospital waste is any more infective than residential waste. Moreover, there is no epidemiologic evidence that hospital waste disposal practices have caused disease in the community. Therefore, identifying wastes for which special precautions are indicated is largely a matter of judgment about the relative risk of disease transmission. Aesthetic and emotional considerations may override the actual risk of disease transmission, particularly for pathology wastes.
In its recommendation, the CDC noted the difficulty and inappropriateness of categorizing a waste as infective waste based on quantity and types of etiologic agents present. The CDC therefore based its infective waste definition on identifying wastes that represent a sufficient potential infection risk during handling and disposal, and for which special precautions may be prudent. The wastes recommended by the CDC as being potentially infective include: 1. Microbiology laboratory wastes; 2. Pathology wastes; 3. Blood specimens or blood products; and 4. Certain sharp items (e.g., needles and scalpel blades) Furthermore, the CDC noted that although certain wastes may be contaminated with potentially infective blood, secretions, excretions, or exu-56 dates, it is not necessary to treat such waste, unless it is contaminated with certain rare disease-causing agents, such as Lassa virus.
A general comparison of federal regulated medical waste definitions established in both regulation and guideline is presented in Table 1 .
State Definitions
In addition to addressing the applicable federal definitions, the regulated community must also consider the definitions developed by state legislatures and governments. In the United States, definitions have been established by 48 state governments, each marked by its individuality. Many terms for RMW have been used in these statutes and regulations, e.g., infectious waste, biohazardous waste, biomedical waste, potentially infectious biomedical waste, biological waste, medical waste, potentially infectious medical waste, and controlled regulated medical waste. However, throughout this chapter we will continue to use RMW in place of all of these descriptive terms. Although state definitions can be highly variable in their language and approach, five categories of regulated medical waste are routinely identified in the definitions. For example, 46 states include a definition for "stocks and cultures" waste, 43 for "sharps" waste, 45 for "human blood and blood products," 42 for "pathological waste," and 35 for "animal waste" when derived from animals infected with human pathogens in the course of research.
Working Definition
Based on the principles of disease transmission, the following broad categories of waste are recommended for special handling and disposal as RMW: 1. Cultures and stocks of infectious agents and associated biologicals: Cultures high concentration of microbial agents. Occupational infection among laboratory workers is well documented in the scientific literature, although such infections have not been attributed to contact with waste per se (Barkely, et ai, 1983; Pike, 1976; Pike, 1979; ) . Both the CDC (Garner and Favero, 1985) and the EPA (EPA/530-SW-86-014) have recommended in their guidelines that these wastes be inactivated prior to disposal. 2. Sharps waste: Sharps waste may include medical waste such as hypodermic needles, syringes, Pasteur pipettes, or scalpel blades that have been used in animal or human patient care, treatment, or research. Sharps present safety and disease transmission hazards because of their ability to create a portal of entry through the skin, as well as carry potentially infectiousagents. Infectious disease transmission resulting from needlestick injuries to medical practitioners during the course of healthcare is well documented in the scientific literature (Bock, et ai, 1981; McCormick and Maki, 1981; Jagger, et ai, 1989) . Injuries have also 57 been observed among non-medical occupational groups, particularly in the waste collection industry (Turnberg and Frost, 1990 ).
Waste human blood and blood components:
This category may include liquid waste human blood and blood products, items saturated and/or dripping with human blood, or items that are caked with dried human blood, and other blood components such as serum or plasma. Infectious disease transmission has been implicated among healthcare workers due to inadvertent contact with human blood through exposure to skin breaks or abrasions, or mucous membranes (CDC, 1987) . 4. Human pathological waste: This waste category may include tissues, organs, and body parts that are removed during surgery or autopsy. Although pathological waste has not been implicated in disease transmission in the scientific literature, both the CDC and EPA designate this waste as having potentially infective qualities and recommend special handling and treatment prior to disposal. Improper disposal of pathological waste is also aesthetically unacceptable (Garner and Favero, 1985 and EPA/530-SW-86-014).
Animal waste:
This category may include animal carcasses, body parts, and bedding of animals that were known to have been exposed to infectious agents during research, including research in veterinary settings. Although this waste stream has not been implicated in disease transmission to humans, the waste by definition is the result of artificially inoculating animals with etiologic agents infectious to humans, and warrants special disposal considerations.
Management of Regulated Medical Waste
The first section of this chapter provided insights into the variety of regulations and definitions of RMW facing healthcare providers. In establishing a RMW management program, standards of practice will often be dictated by the regulations of the geographic region in which the generator is located. Before initiating such a program, obtain and review all pertinent local and state regulations, as well as be aware of regulations in other jurisdictions, especially when offering infectious waste for offsite treatment in another state.
The approach described in Annex 1 is analogous to a health care provider obtaining a history and performing an initial physical on a patient to establish the diagnosis and appropriate therapy. In addition to establishing objectives, (I. Objective), one must also review appropriate regulations (II. Regulatory Review) which will assist the reviewer/ auditor in determining whether items observed during the audit (III. Conduct Audit of Present Regulated Medical Waste Management Program) meet with regulatory requirements. The findings will dictate what type of corrective action, if any, is necessary (IV. Provide Assessment and Recommendations). For example, additional containers may be required to collect and store non-contaminated glassware that otherwise would have been disposed of as RMW. Smaller RMW containers, as another example, may be needed in areas in which limited quantities of RMW are generated. It would be important to obtain items to be used for waste collection, e.g., trash receptacles, before providing training to staff to demonstrate appropriate disposal methods (V. Develop and Implement Program Components). It is essential, as the management plan is implemented in all areas of the facility, to monitor its adoption by staff in order to enforce 58 compliance and provide appropriate feedback to demonstrate the plan's cost benefits. An excellent example of the benefits to be obtained from an effective waste management plan was recently described in a report by Garcia based upon his work at the Brookdale Hospital and Medical Center (Garcia, 1999) . Readers will find this recent reference of great assistance as they develop their own procedures to manage and hopefully decrease the generation of RMW in their own facilities.
One key element in the management plan is the on-site packaging of the RMW, which can be divided into three basic areas:
Sharps
All sharps should be packaged in leakproof, rigid, puncture resistant containers with lids in place which may be secured to preclude loss of contents. They should be located in all areas in which sharps may be generated to allow for their immediate disposal to reduce the risk of injury. Additionally, the size of the containers should be appropriate to the area within the facility in which they are located, e.g., laboratory, emergency department, and patient care areas.
Body Fluids/Liquids
Disposal of body fluids and liquids may present problems due to potential occupational exposures to the liquids when the containers are emptied. Although solidifying agents can be added to reduce the risk of exposure and to limit possible leaking of the contents, personal protective equipment should be used by all employees when disposing of liquids in a manner permitted by local and state regulations.
Other than sharps/liquids
All other RMW should be placed into rigid, puncture resistant hard sided containers lined with red bags or as required by applicable regulations. In most states, both the red bags and the outer rigid containers should be labeled with a phrase such as "infectious, biohazard" or "regulated medical waste." It should not be forgotten that collection systems for non-RMW solid and liquid waste should be immediately available and strategically located so as to limit the volume of such waste entering the RMW waste stream.
Treatment of Regulated Medical Waste
Incineration and autoclaving are the most widely employed methods of RMW treatment. The numerous advantages associated with incineration (Table 2 ) and its long history as an effective method of waste management have lead to worldwide use as the preferred means of treating and disposing of medical waste. However, growing problems with air pollution, among other disadvantages to its application in medical waste treatment (Table 2) , have caused many government and state regulatory agencies to introduce more stringent airquality standards (Barkley, et ai, 1983) . Healthcare and other facilities which generate medical waste, have found that to meet these enhanced requirements through retrofitting existing incinerators or purchasing new equipment would be costprohibitive and have simply deactivated their incinerators. For example, in 1990, there were approximately 150 medical waste incinerators in operation at hospitals, nursing homes, laboratories, and commercial facilities in New York State. However, by 1999, there were only 12 incinerators in use at healthcare facilities within the state.
Since 1876, when Charles Chamberland built the first pressure steam sterilizer, autoclaves have been used for the sterilization of surgical instruments, medical devices, heat stabile liquids, as well as numerous applications in clinical laboratories and private industry. Therefore, it was a natural progression to utilize autoclaves to decrease or eliminate the potential bioburden contained in medical waste. While autoclaving of medical waste does offer several advantages over incineration, there is a "downside" to its application in processing both liquid and solid forms of this waste (Table  2) . One major concern associated with the use of autoclaves which has been overlooked until relatively recently has been the generation of potentially hazardous chemicals. Since pressurized steam is an excellent method of volatilizing organic compounds, and many organic reactions are accelerated at elevated temperatures, a wide variety of organic species maybe emitted depending upon the quantity and composition of the hazardous chemicals contained in the waste. Further, autoclaves cannot be used to treat a wide variety of waste, e.g., radioactive, chemotherapeutic, and pathologic waste. Finally, even with the newer vacuum systems, effective treatment of this very narrow range of waste in an autoclave requires one to one and one-half hours. The net result of these restrictions has been a decrease in the use of autoclaves to treat large quantities of laboratory waste (Joslyn, 1991; Turnberg, 1996) .
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The reduction in the use of incinerators and the limitations on the application of autoclaves have created a new industry-alternative medical waste treatment systems. Currently, there are over 40 such technologies available from greater than seventy manufacturers within the United States, Europe, the Middle East, and Australia (Pike, 1979;  Annex 2). While these systems vary in their treatment capacity, the extent of automation, and overall volume reduction, all alternative technologies utilize one or more of the following methods: (1) heating the waste to a minimum of 90-95°C by means of microwaves, radio waves, hot oil, hot water, steam, or superheated gases; (2) exposing the waste to chemicals such as sodium hypochlorite (household bleach) or chlorine dioxide; (3) subjecting the waste to heated chemicals; and (4) exposing the medical waste to irradiation sources.
Thermal systems which use heat to inactivate pathogenic microorganisms are the most common alternative technologies for the treatment of medical waste. These systems can be broadly divided into those using low temperatures, e.g., 95°C (moist heat) to 250°C (dry heat) and those that use high temperatures, e.g., approximately 500°C to greater than 6,OOO°C. The latter systems combust and destroy the waste as part of the treatment process. The most frequently used heat inactivation systems are (see Annex 2 for information on the manufacturers, capacities, treatment cycles, and states in which the systems are approved to be sited, as well as Joslyn, 1991 and Salkin and Krisiunas, 1998 for additional details) as follows:
Low-Temperature Systems -Microwaves
Microwaves are defined as those with a frequency in between radio and infrared waves in the electromagnetic spectrum. When used in the treatment of medical waste, they stimulate the preshredded and moistened waste to generate heat (95°C) and release steam. It is the combination of the microwaves and moisture which is required to generate the thermal energy to effectively treat the medical waste, e.g., Sanitec.
Low-Temperature Systems -Macrowaves
Some systems apply low-frequency radio waves to heat shredded, moistened, compacted clinical waste to 90°C for an extended period of time, thereby inactivating microbes contained within the waste, e.g., Stericycle.
Low-Temperature Systems -Dry Heat
Several treatment systems available for large (e.g., hospitals) and small-quantity generators (e.g., physician/dental offices) thermally inactivate potentially pathogenic microorganisms through the use of electrically generated heated air, oil, or molten plastic, e.g., Mediwaste.
High-Temperature Systems -Pyrolysis
Pyrolysis involves the high temperature (545 to 1,000°C) treatment of waste in the absence of oxygen. In generating these high temperatures, the systems treat, destroy and reduce the volume of clinical waste, e.g., Plasma Energy Pyrolysis System (PEPS).
High-Temperature Systems-Plasma Technology
In a plasma system, an electric current is used to ionize an inert gas (e.g., argon) to cause the formation of an electric arc to create 60 temperatures as high as 6,000°C. The medical waste within the system is brought to temperatures between 1,300 to 1,700°C, destroying potentially pathogenic microbes and converting the waste into a glassy rock or slag, ferrous metal, and inert gases, e.g., Peat's Plasma Arc Reactor System. Chemical treatment systems have an extensive and well-documented history in the clinical setting in disinfecting and sterilizing environmental surfaces and medical devices (Jagger, et ai, 1989) . Inherent in the operation of such systems is the fact that the waste must first be shredded prior to exposure to such agents as sodium hypochlorite, chlorine dioxide, peracetic acid, glutaraldehyde, quaternary ammonium compounds, etc., in order to bring all surfaces of the waste into direct contact with the chemicals. Some systems combine heat with the chemicals to reduce the length of the treatment cycle. One of the newer chemical systems, Waste Reduction by Waste Reduction or WR 2 , utilizes hot 1N sodium hydroxide under pressure to treat animal carcasses and reduce this form of pathological waste to bone meal. Additionally, recent information in the literature would indicate that, in theory, the WR 2's use of heated chemicals under pressure would allow for the effective treatment of Prion contaminated waste. If this is verified through scientific investigations, it would mean that the WR 2 is the only system, including incinerators, which is capable of treating waste generated through treatment of human and animals infected with Prion, e.g., "mad cow's disease."
The selection of the most appropriate system depends upon the composition of the medical waste, the volume of waste to be treated, staffing requirements for the system in terms of both numbers and education levels of employees, support capabilities of the vendor, and initial and continuing operating costs. Several critical factors which should be considered in the selection of an alternative treatment technology are (see Pike, 1979 for more detailed information):
Treatment Capabilities
While some treatment systems are specifically designed to process only one type of waste component, e.g., sharps, liquids, animal byproducts, most commercially available systems can treat several different components of the medical waste stream. Obviously, the more types of waste, e.g., pathologic, chemotherapeutic agents, radioactive materials, etc, that can be processed by the system, the simpler it is to operate, since the medical waste stream does not have to be segregated into its specific components for treatment. Consequently, one key criterion in selecting a medical waste treatment system is to match the capabilities of the technology to the types of waste generated by a facility.
Grinding/Shredding
While, as noted, grinding/shredding of medical waste is a necessary first step in chemical treatment systems, other types of treatment technologies may also employ such devices for one or more of the following reasons: a. reduce the volume of waste; b. remove or reduce physical hazards; and c. render the waste unrecognizable. 61 Although compaction of the waste is used with a few treatment systems, it is generally less efficient than shredding/grinding and must generally be employed after treatment, as the compacting process might generate infectious aerosols.
In addition, emergency support capabilities of the vendors is another important selection criterion. In treatment systems that employ grinders/shredders at the end of the cycle, vendors should be able to provide information and physical assistance, if needed, to store the treated waste until repairs can be completed. If the grinders/shredders are used prior to treatment, vendors must be able to indicate proper decontamination methods for the waste so as to prevent the waste from being a physical and biological hazard to the operators and environment.
Process Capacity
Process capacity may be defined as the volume of waste that may be treated by a system per unit of time. There are commercially available treatment systems with process capacities as low as one syringe per minute to those with capacities as high as 3,000 pounds (approximately 1,360 kilograms) of waste per hour. Further, some systems require a minimum charging capacity, e.g., a minimum volume of waste for the system to operate effectively. In selecting a treatment system, consideration must be given to sizing the technology to the volume of waste generated by the facility.
"Throat" Capacity
"Throat" capacity refers to the size and/or volume capacity of the aperture through which the medical waste enters the treatment systems. As in process capacity, treatment technologies vary as to volume, size, and types of waste that can be introduced into the system. Restrictions in a system's throat capacity might require excessive waste handling, which in turn could cause increase operating costs and create safety problems. While an important selection criterion, throat capacity is not often considered in evaluating treatment systems.
Vendor Responsibilities
In selecting a system, vendors should be required to provide efficacy test data to support claims of the technology's treatment capabilities. Prior to accepting a treatment system, the vendors should conduct initial validation tests to demonstrate that the system's on-site capabilities are identical with those found during the technology's initial efficacy tests. Additionally, the vendor should have satisfied all governmental regulatory requirements. Finally, "sampling ports," a feature of some treatment technologies, greatly simplify quality control test procedures. These ports provide openings into the system through which samples of the treated or untreated waste may be collected on a periodic basis for testing to ensure that the technology is operating effectively.
Air Emissions
Particulate and potentially toxic air emissions from incinerators are the primary factors that contributed to the development of alternative treatment technologies. Uncontrolled air emissions may lead to the release of potentially hazardous and/or toxic materials in such a manner that ambient concentrations become excessive. If emissions are generated during the treatment cycle, they should not be hazardous or toxic; or.. if these sorts of emissions are released, the treatment system should have abatement equipment to reduce the levels of toxic/hazardous substances. If emissions are vented to the outside, it is critical that they be: a. colorless and free from persistent mist or droplets; b. odorless as detectable at the boundaries of the facilities; and c. vented, when appropriate, through High Efficiency Particulate Air (HEPA) filters. Proper installation and effectiveness of HEPA filters must be verified using existing standard (DOP; dioctyl phthalate particles) tests and their operations monitored with a magnahelic or other pressure differential measuring device. HEPA filters should only be removed by trained personnel and disposed of as medical waste.
Transport of Regulated Medical Waste
The DOT divided the universe of discarded infectious substances, under 49 CFR Parts 173 and 178 into two separate categories-Regulated Medical Waste and Discarded Cultures and Stocks (MWI, 1999) . While both of types of waste are classified as hazardous materials, the DOT considers that the transportation of cultures and stocks poses a higher level of risk. Consequently, the DOT 62 established the following distinct packaging standards for each of these waste streams:
Regulated Medical Waste
Private carriers transporting regulated medical waste (RMW) are exempt from the specific packaging requirements of 49 CFR 173.197 provided they package the waste in containers that comply with DOT's General Packaging Standards (49 CFR 173.24 and 173.24a) , as well as the packaging standards prescribed by OSHA in the bloodborne pathogens standard (29 CFR Part 1910.1 030b).
Each package used for the shipment of RMW must be designed, constructed, maintained, filled, and closed, such that under normal conditions of transportation, including the effects of temperature and vibration, there is no identifiable release of hazardous materials to the environment. Packages must be closable, rigid, puncture resistant, leakproof on the sides and bottom, and labeled with the OSHA biohazard symbol.
Cultures and Stocks of Infectious Substances
Under 49 CFR 173.134 (c) (4), discarded cultures and stocks of Biosafety Levels 2 and 3 (Center for Disease Control 93-8395, Biosafety in Microbiological and Biomedical Laboratories, 4th Edition, May 1999, Section II) potentially infectious organisms must be packaged in containers which are; (1) rigid, (2) leak resistant, (3) impervious to moisture, (4) of sufficient strength to prevent tearing or bursting under normal conditions of use and handling, (5) sealed to prevent leakage during transport, (6) puncture resistant for sharps and sharps with residual fluids, and (7) break-resistant and tightly lidded or stoppered for fluids in quantities greater than 20 ern". In addition, the packaging must be capable of passing the following DOT Group II performance requirements:
Drop Test
Samples must be subjected to free-fall drops onto a rigid, nonresilient, flat, horizontal surface from a height of 1.2 m (3.9 feet; 49 CFR 178.603);
Stacking Test
Packaging must be subjected to a force applied to the top surface of the test sample equivalent to the total weight of identical packages which might be stacked on it during transport. The minimum height of the stack, includ-ing the test sample, must be 3.0 m (10 feet) and the duration of the test must be 24 hours. However, plastic drums, jerri-cans, and composite packaging, intended for liquids, must be subjected to the stacking test for a period of 28 days at a temperature of not less than 40°C (104°F; 49 CFR 178.606);
Vibration Test
Each package must be capable of withstanding, without rupture or leakage, the vibration test, where sample packages are placed on a vibrating platform that has a vertical or rotary double-amplitude (peak-to-peak displacement) of one inch, for a period of one hour. A package passes the vibration test if there is no rupture or leakage. No test sample should show any deterioration which could adversely affect transportation safety or any distortion liable to reduce packaging strength;
Leakproof Test
The package must be restrained under water while internal air pressure, of not less than 20 kPa (3 psi) is applied for five minutes (49 CFR 178.604);
Hydrostatic Pressure Test
The hydrostatic pressure test must be conducted for the qualification of all metal, plastic, and composite packaging design types intended to contain liquids, but not for inner packages of combination packaging (49 CFR 178.605 label must be located on the same surface as and near to the proper shipping name marking. However, it must be noted that private and contract carriers are exempt from the infectious substance label requirements provided that the package is either color coded (red bags or red containers) or marked with a fluorescent orange BIOHAZARD marking in accordance with OSHA regulations found in 29 CFR 1910.1030.
While DOT and EPA require manifests for the transport of hazardous waste, neither include RMW as part of this requirement. However, most states do have some form of manifest regulations and readers should consult their own state's regulatory agency as to their responsibilities for tracking RMW.
One of the least known DOT requirements for RMW transport is that contained in 49 CFR 172.600 et. seq. concerning emergency response in the event of spills and accidents. Specifically the regulations stipulate that any person who offers for transportation, accepts for transportation, transfers, stores, or otherwise handles RMW during transport must have the following information immediately available: 1. The basic description and technical name (Regulated Medical Waste) of the hazardous material; 2. A list of the health hazards posed by the RMW; 3. A description of the risks of fire or explosion which might be created by the RMW; 4. Immediate precautions to be taken in the event of an accident or incident; 5. Immediate methods for handling fires; 6. Initial methods for handling spills or leaks in the absence of fire; 7. Preliminary first aid measures; and 8. Telephone response information.
Relative to the telephone response, 49 CFR 172.604 requires the generator to provide a 24-hour emergency response telephone number (including the area code or international access code). The telephone number must be monitored at all times the RMW is in transport, including storage incidental to transportation, by a person (not an answer machine or similar device) who has comprehensive emergency response information for regulated medical waste. The emergency response number must be entered on the shipping papers in a clearly visible location.
Summary
In the absence of a uniform national code of regulations for defining medical wastes, the generator is left with the need to ensure compliance with those federal, state and local regulations that apply to their particular facility. This chapter has collected together the current available applicable information to assist in this process. 
